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It has become common for low-voltage electricity distribution networks to be 
installed underground in new housing developments due to a number of advantages 
over overhead networks including improved appearance, reliability of supply and 
safety. This paper investigates the value of these benefits to households by estimating 
the relationship between the type of network service provided and house prices in 
three selected suburbs in the Australian Capital Territory. The presence of 
underground networks was found to increase house price by 2.9%. This is an 
important step towards quantifying the benefits of replacing existing overhead 
network infrastructure with underground networks in residential areas. 
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1. Introduction 
Since the 1970s it has become common in western countries for low-voltage 
electricity and telecommunication networks to be installed underground in new 
housing developments. Previously, these networks had been installed as overhead 
wires supported by poles. Underground networks have become the accepted service 
standard in new developments due to a number of advantages over overhead 
networks. Wildfires, hurricanes, ice storms and other severe weather events can cause 
significant damage to overhead networks leading to extended power outages and risks 
of electrocution by members of the public. The supply reliability of overhead 
networks is also affected by vegetation coming into contact with power lines. In 
general, underground networks provide a more secure and reliable supply of 
electricity. Underground power lines also lead to long term resource cost savings from 
lower network energy losses and avoided pole maintenance costs. A further benefit of 
underground networks is that they lead to more aesthetically pleasing residential areas 
and allow unobstructed views. Other household benefits include the avoided costs of 
trimming trees away from power lines and increased flexibility in the use of 
residential yard space. Most suburban areas that were developed prior to the 1970s 
continue to be serviced by overhead electricity and telecommunications networks. A 
number of cities around the world have implemented programs to remove these 
existing overhead networks and replace them with new underground infrastructure. In 
the United States, this process of ‘undergrounding’ is gradually taking place 
throughout California and in specific locations in Florida, Maryland and Virginia. The 
Australian cities of Perth, Darwin and Adelaide and the New Zealand cities of 
Auckland and Wellington have also implemented undergrounding programs. In the 
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United Kingdom, undergrounding programs are focussed on distribution lines in 
national parks and areas of outstanding natural beauty.  
 
The costs of installing underground networks in established suburbs are known to be 
several thousand dollars per property, but little is known about the value of the 
benefits. Numerous studies have used property values to identify a revealed disutility 
from proximity to high-voltage overhead transmission lines and towers (for example 
Kinnard and Dickey 1995, Hamilton and Schwann 1995, Sims and Dent 2005, 
Gregory and von Winterfeld 1996, Colwell 1990 and Des Rosiers 2002). However, 
high-voltage transmission lines have quite different impacts on households to low-
voltage distribution lines. Transmission infrastructure is much larger and, unlike 
distribution infrastructure, tends not to be located on residential properties in urban 
areas. The perceived health risks associated with electromagnetic fields are a 
significant factor unique to high-voltage lines. Literature on household disutility from 
overhead low-voltage distribution lines is scarce. Most cost-benefit analyses of 
undergrounding distribution networks simply categorise household benefits as 
unquantifiable (Infrasource 2007 and for example IPART 2002 and DCITA 1998). 
One of the household benefits from undergrounding, improved reliability of supply, 
has been valued in a number of studies using the production function method 
(Munasinge 1980, De Nooij et al 2007) and stated preference techniques such as 
contingent valuation (Carlsson and Martinsson 2006, Layton and Moeltner 2005) and 
choice experiments (Beenstock et al 1998, Carlsson and Martinsson 2008, Accent 
2008). KPMG (2003) is one of only a few studies that attempt to quantify both the 
reliability and non-reliability benefits of undergrounding using stated preference 
techniques.  
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 This study investigates households’ revealed preferences for undergrounding by 
examining the relationship between house prices and type of electricity distribution 
infrastructure (underground or overhead). Data on detached house sales in three 
selected suburbs in the Australian Capital Territory (ACT) between 2004 and 2008 
are used. The suburbs chosen for the study are serviced by a mix of overhead and 
underground infrastructure with a housing stock that is relatively homogenous across 
overhead-underground boundaries. This allows estimation of the implicit price of 
undergrounding holding all other major housing characteristics constant. The estimate 
will assist policy-makers and price regulators in making more informed decisions as 
to whether undergrounding of electricity and telecommunications networks should 
take place in established areas. 
 
The paper is set out as follows. Section 2 reviews the theory of hedonic prices and 
explains how it relates to the case study. Section 3 describes the data. Section 4 
outlines the regression estimation strategy. Section 5 provides the main results of the 
study and the strength of the results is assessed in section 6. Implications for WTP for 
undergrounding are discussed in Section 7. Section 8 concludes. 
 
2. Theory 
Lancaster (1966), Rosen (1974) and others have argued that many goods and services 
can be characterised as a bundle of attributes. Differing levels of those attributes lead 
to the availability of many different ‘versions’ of a good or service. The hedonic 
pricing technique uses observed market prices for a good and observed attribute levels 
to estimate implicit prices for the attributes. Houses are an example of such a good 
4 
and the hedonic pricing technique has been used in many studies to estimate implicit 
prices for different house attributes including energy efficiency (Dinan and 
Miranowski 1989), air quality (Brookshire et al 1982), quality of schools (Black 
1999) and urban wetlands (Mahan et al 2000). This study estimates the implicit price 
for underground low-voltage electricity distribution lines. The household benefits of 
undergrounding are measured by homeowners’ willingness to pay (WTP) for 
underground wires. The relationship between implicit price and WTP is examined in 
the analysis that follows. 
 
The market price for a house is p = p(UG, Z), where UG indicates whether the house 
is serviced by underground wires and Z = z1, z2, …, zn is a vector of the amounts of n 
other attributes (for example number of bedrooms, block size, distance to central 
business district). Households spend their income, y, on housing and a composite 
good, x, whose price is normalised to unity. Households maximise their utility, U = 
U(x, UG, Z) by choosing x, UG, and Z subject to their budget constraint y = x + p(UG, 
Z). The first order conditions of this constrained optimisation are ∂p/∂UG = UUG/Ux 
and ∂p/∂zi = UZi/Ux for i = 1, …, n. For attributes with continuous levels, these 
conditions mean that households purchase attributes up to the point at which their 
marginal WTP for an additional unit of the attribute is just equal to the marginal 
implicit price of a unit of the attribute. However, the attribute of interest in this study, 
UG, is a discrete attribute taking one of two values. Consequently, a household’s 
WTP for underground lines is not necessarily equal to the implicit price for 
underground lines. Figure 1 illustrates the optimal discrete choice in the x-UG plane 
cut at Z*. In order to purchase a house serviced by underground lines, a household 
must forgo PUG(Z*) units of x. This is the implicit price of underground lines. Two 
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different households are shown, both with income Y*. One has a utility function UA 
and the other UB. The indifference curves for the optimal utility levels of each 
household, UA* and UB*, are shown in the diagram.1 The household with utility 
function UB chooses a house serviced by underground lines but the other household 
does not. 
 
Figure 1: Household consumption decision 
 x 
UG 
UA*(Z*) 
UB*(Z*) 
Y* - P(UG,Z*) 
0 1 
PUG(Z*) 
 
The implicit price, PUG(Z*), reveals information about the underlying demand 
function. A household’s WTP for underground wires (relative to overhead wires) is 
less than the implicit price if the household has purchased a house serviced by 
overhead lines and is more than the implicit price if the household has purchased a 
house serviced by underground lines. Assuming a continuous distribution of WTP 
across households, the implicit price represents the WTP of the marginal purchaser of 
the underground lines attribute in the market. To demonstrate this, consider the value 
function θ(UG, Z; y, u) where u = U(y – θ, UG, Z) (Rosen 1974). The WTP for 
underground wires, holding all other house attributes constant at Z*, is θUG(Z*; u*, y) 
                                                 
1 These functions are undefined for 0<UG<1, but lines are shown for illustrative purposes. 
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where u* is the optimum quantity given Z*. A demand function for underground 
wires in the market for houses of type Z* can be constructed by arranging these WTP 
amounts in descending order across all households. Figure 2 demonstrates that the 
implicit price of underground wires depends not only on the WTP of households but 
also on the supply of houses serviced by underground wires, S, for each given type of 
house as characterised by Z. This supply is exogenously determined by Government 
via development regulations. Consequently, there is a number of house ‘types’, Z, in 
the ACT housing market for which S = 0. For example, detached houses that are both 
serviced by underground wires and close to the central business district are scarce. In 
general, the supply of houses serviced by underground wires varies significantly 
across different Z. 
 
Figure 2: Implicit price and WTP 
 X 
Households UG=1 UG=0 
PUG(Z*) θUG(Z*; u*, y) 
S(Z*) 
 
 
Most applications of the hedonic pricing technique simply estimate implicit prices by 
regressing observed attribute levels against observed price levels. Rosen (1974) 
suggested a second stage in the hedonic estimation process in which these estimated 
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implicit prices and data on the characteristics of individual suppliers and demanders 
are used to estimate supply and demand functions simultaneously. The results of this 
second stage would describe the distribution of WTP across households and facilitate 
meaningful welfare analysis. Witte et al (1979) and others have successfully applied 
this approach but the majority of hedonic price studies do not proceed to the second 
stage due to identification problems and costly data requirements. This study focuses 
on the estimation of implicit prices. This is an important first step in the valuation of 
the household benefits of undergrounding.  
 
3. Data 
The case study uses house sales data from the Australian Capital Territory (ACT). 
Low-voltage distribution lines have been placed underground in new housing 
developments in the ACT since the 1980s. Prior to that time, most developments 
employed overhead wires on poles, often reticulated through backyards. 
Consequently, the only suburbs in the ACT that are entirely undergrounded have been 
recently developed and tend to be at the northern and southern extremities of the 
metropolitan area. A citywide hedonic analysis is problematic due to the strong 
correlation between undergrounding and important house attributes such as building 
age. There are several, often small areas in the ACT where both overhead and 
underground infrastructure are present. Within these areas, building age is 
approximately constant, but the type of electricity infrastructure is not. This study 
uses data on house sales in these areas to estimate the implicit price of underground 
wires. The approach is similar to the boundary discontinuity approach used by 
Davidoff and Leigh (2008) to value secondary school quality in the ACT in that it 
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focuses on house sales in areas where the housing stock is relatively homogenous 
except for the attribute of interest. 
 
Examination of electricity network maps revealed nine suburbs containing potential 
areas for the study. Following visual inspection and advice from valuers with 
extensive experience in the ACT four suburbs were selected as appropriate for data 
collection due to the relative homogeneity of housing stock across overhead-
underground boundaries. One of those suburbs, Isaacs, was excluded from the 
analysis because the few observations of houses serviced by overhead lines were at 
the high-end of the Canberra property market and were poorly predicted by the 
regressions. The three suburbs used in the final analysis are Calwell, Florey, and 
Macarthur. Appendix A shows the areas serviced by underground wires in each 
suburb. Figure 3 shows the location of the suburbs. 
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Figure 3: Map of Canberra 
 
 
Table 1 gives the socio-economic characteristics of each of the three selected suburbs 
relative to the ACT as a whole. Calwell and Florey are representative of the ACT in 
terms of median household income. Macarthur has higher median household income, 
larger average household size, lower unemployment and higher rates of home 
ownership. Florey has above-average unemployment and below-average home 
ownership rates. 
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Table 1: Socio-economic information on selected suburbs 
 Calwell Florey Macarthur ACT 
Median weekly 
household income  $1,610 $1,425 $2,141 $1,509
% of persons in 
labour force 
unemployed 
3.1% 4.1% 2.7% 3.4% 
% of occupied 
private dwellings 
rented 
18.2% 34.7% 9.4% 28.6% 
Average household 
size 2.9 2.8 3.2 2.6 
% of persons born 
overseas 16.0% 26.8% 17.7% 21.7% 
Source: Australian Bureau of Statistics (ABS) 2006 Census QuickStats 
 
To isolate the effect of undergrounding on house prices in the selected suburbs it is 
necessary to control for the other major drivers of house prices. The variables shown 
in Table 2 were collected for sales of detached houses (units were excluded) in the 
selected suburbs during the period January 2004 to September 2008. Land 
characteristic data collected are the size of the block, the distance to the central 
business district (CBD), a 3-point scale rating of the quality of views2 and indicator 
variables for high road traffic and whether the house is serviced by underground 
wires. Structure characteristics collected are the number of bedrooms, the number of 
bathrooms and ensuites, and the number of car parking spaces in garages and carports. 
The quality of landscaping and the external condition of the house were rated on a 
combined 3-point scale. Neighbourhood characteristics and the age of buildings are 
captured in the suburb variable. These are consistent with the major drivers of house 
prices identified in the literature (for example Kain and Quigley 1970 and Ball 1973). 
The housing attributes found to be most significant in recent house price studies in the 
ACT by Davidoff and Leigh (2008) and DEWHA (2008) are included. Quality of 
                                                 
2 The rating of view quality was based on elevation and the amount of land visible from the property. 
The presence of overhead power lines was not a factor in the rating.  
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view has been included on the basis of its significance in several studies including 
Benson et al (1998).  
 
Table 2: Data sources 
Data from allhomes.com.au: 
Sale price 
Date of sale 
Suburb 
Size of land 
Distance to CBD 
Number of bedrooms 
Number of bathrooms and ensuites 
Number of car parking spaces in garages and carports 
Data from field visits to properties: 
Quality of view (3-point scale) 
External condition of yard and building (3-point scale) 
Data based on address of property: 
High road traffic (dummy variable) 
Data based on ActewAGL network maps: 
Underground wires (dummy variable) 
 
The source of the key data was allhomes.com.au, a website that contains a database of 
properties sold in the ACT. Other data were collected during field work in November 
2008 to January 2009. Any measurement error resulting from time elapsed between 
the house sale and the field work is expected to be uncorrelated with underground 
wires. Data on number of bedrooms, bathrooms and car accommodation were only 
available from allhomes.com.au for 436 of the 863 sales of detached houses in the 
period of interest. Eight “battle-axe” blocks were not able to be assessed during field 
work. One outlier was removed from the data because the sale price of $115,000 
suggested it was a token (eg intra-family) sale. This gave a final sample of 427 
observations, 132 of which are serviced by underground wires. Table 3 presents the 
number of observations by suburb, year and type of infrastructure. Table 4 provides 
summary statistics for the data. 
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 Table 3: Final sample by suburb and type of electricity infrastructurea 
  Calwell Macarthur Florey Total
2008b 20 (5) 3 (1) 8 (2) 31 (8)
2007 56 (18) 13 (1) 31 (15) 100 (34)
2006 55 (15) 15 (3) 32 (16) 102 (34)
2005 51 (17) 20 (3) 31 (12) 102 (32)
2004 46 (10) 17 (0) 29 (14) 92 (24)
Total 228 (65) 68 (8) 131 (59) 427 (132)
a Number of observations with underground wires are in parentheses 
b to September 2008 
 
Table 4: Descriptive statistics 
 N Min. Max. Mean 
Std. 
Dev. 
Continuous variables:   
Log of real sale price (AUD 2008) 
(PRICER) 427 262 964 426.0 106.4 
Number of days sale occurred after 
11/01/2004 (TIME) 427 1 1696 791.6 448.4 
Block area in m2 (SIZE) 427 232 1561 813.8 223.8 
Distance to Canberra General Post 
Office (CBDDIST) 427 8 19 14.7 4.0 
   
Dummy coded variables:   
3 bedrooms (BED3) 427 0 1 0.5 0.5 
4 bedrooms (BED4) 427 0 1 0.4 0.5 
5 or more bedrooms (BED5UP) 427 0 1 0.1 0.2 
At least one garage (GARAGE) 427 0 1 0.7 0.5 
At least one ensuite (ENSUITE) 427 0 1 0.6 0.5 
Underground wires (UG) 427 0 1 0.3 0.5 
Situated on a distributor road 
(TRAFFIC) 427 0 1 0.2 0.4 
Some view (VIEW2) 427 0 1 0.4 0.5 
Spectacular view (VIEW3) 427 0 1 0.1 0.2 
Average external condition 
(COND2) 427 0 1 0.6 0.5 
Above average external condition 
(COND3) 427 0 1 0.1 0.3 
Suburb of Calwell (CALWELL) 427 0 1 0.5 0.5 
Suburb of Macarthur (MACARTH) 427 0 1 0.2 0.4 
 
The log of distance from CBD (DIST_LN) and the square of block size (SIZESQ) 
were found to be the best-fitting transformations of the CBDDIST and SIZE variables 
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respectively. Including both SIZE and SIZESQ in the regression resulted in similar 
model fit to including only SIZESQ. The sensitivity to this specification decision is 
assessed in section 6. Both TIME and TIMESQ (equal to TIME squared) were 
included in the final regression to account for a non-linear movement in average real 
prices over time. The correlation matrix for the explanatory variables is in Appendix 
B. UG is not highly correlated with any of the other explanatory variables. The 
highest correlation is 0.27 and all but two are correlated at less than 0.2. This indicates 
that the hedonic regression can be used to disentangle the effect of underground wires 
on house price from the effects of the other variables. 
 
4. Estimation strategy 
By using data only from the three selected suburbs, the correlation between 
underground infrastructure and other drivers of house prices has been minimised. 
However, even within these suburbs there remains some correlation between 
undergrounding and other variables including block size, quality of view and external 
condition. This means that a simple comparison of average prices is not sufficient for 
determining a relationship between house price and type of infrastructure and it is 
necessary to use multivariate analysis. The main equation to be estimated (Model 1) 
is: 
ln Pijt = α + β.UGij + γ.Zijt + δj + λ.Tt + εijt 
where:  
  ln Pijt is the log of real price of house i in suburb j at time t;  
  UGij is an indicator variable for whether house i is serviced by underground 
wires (which has not varied over time);  
  Zijt is a vector of other house attributes; 
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  Tt is a vector of time trend variables and;  
  δj are suburb fixed effects.  
 
β is the parameter that will be used to establish the implicit price of underground 
lines. The semi-log model specification is commonly used in hedonic house price 
regressions (including Davidoff and Leigh 2008 and DEWHA 2008). It fits with the a 
priori expectation implied by microeconomic theory that model prices are 
homogeneous of degree one in the general consumer price level, which is not true of a 
linear model (Diewert 2001). It also allows the use of variables that take the value 
zero, which a log-log specification does not.  
 
5. Results 
The main results of the study are presented in Table 5. The R-squared value of 0.83 is 
similar to recent house price studies in the ACT by Davidoff and Leigh (2008) and 
DEWHA (2008). Figure 4, which plots predicted against actual log of real price, 
shows the predictive power of the model. All coefficient estimates are highly 
significant and with the expected sign. House prices increase with the number of 
bedrooms, quality of view, external condition of the property and proximity to the 
central business district. Low road traffic, secure car accommodation and ensuites 
also improve house values. The implicit price of underground distribution networks is 
2.9% of house value. The 95% confidence interval around this estimate is 0.3% to 
5.5%.  
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Table 5: Model 1a 
(Constant) 6.937** (0.430)
TIME 0.000** (0.000)
BED3 0.110** (0.019)
BED4 0.289** (0.025)
BED5UP 0.379** (0.037)
GARAGE 0.032** (0.011)
ENSUITE 0.067** (0.015)
UG 0.029* (0.013)
TRAFFIC -0.051** (0.013)
VIEW2 0.040* (0.013)
VIEW3 0.163** (0.029)
COND2 0.058** (0.013)
COND3 0.177** (0.025)
TIMESQ 0.000** (0.000)
DIST_LN -0.553** (0.188)
SIZESQ 0.000** (0.000)
CALWELL 0.283* (0.120)
MACARTH 0.186* (0.079)
  
Dep. var. PRICERLN 
R2 0.83 
N 427 
a Robust (White) standard errors in parentheses, ** significance at 99%, * 
significance at 95%  
 
Figure 4: Predicted log price against actual log price 
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6. Model sensitivity 
Several additional models were estimated to test the sensitivity of results to four 
aspects of the estimation. In Model 2, a linear model was estimated to test the 
sensitivity of results to model specification. In Model 3, the sample was reduced by 
removing observations located in three ABS collection districts (one in each of the 
three selected suburbs) that do not contain a mix of underground and overhead 
infrastructure. The intention of the original sample selection was to examine houses 
close to boundaries between underground and overhead infrastructure where 
neighbourhood characteristics are approximately constant but type of infrastructure is 
not. Hence Model 3 tests the impact of excluding observations that are furthest from 
underground-overhead boundaries. In Model 4, SIZE is included in addition to the 
SIZESQ variable used in Model 1. Testing sensitivity to specification of the size of 
block variable is important because the size of block is correlated with 
undergrounding. In Model 5, time-based explanatory variables are removed from the 
model and, instead, changes in real house prices over time are taken into account by 
deflating house sale prices by the quarterly ABS house price index for Canberra. The 
results of these models are presented in Table 6. 
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Table 6: Model sensitivitya 
  Model 2 Model 3 Model 4 Model 5 
(Constant) 1005.3*** (202.893) 6.908*** (0.506) 6.965*** (0.432) 6.636*** (0.418) 
TIME -0.130*** (0.026) 0.000*** (0.000) 0.000*** (0.000)   
BED3 32.309*** (6.795) 0.118*** (0.019) 0.099*** (0.020) 0.115*** (0.018) 
BED4 108.89*** (10.381) 0.289*** (0.027) 0.277*** (0.026) 0.289*** (0.024) 
BED5UP 163.45*** (19.062) 0.391*** (0.041) 0.368*** (0.037) 0.387*** (0.037) 
GARAGE 11.995** (4.765) 0.032** (0.013) 0.031*** (0.011) 0.029** (0.012) 
ENSUITE 20.554*** (6.947) 0.066*** (0.017) 0.066*** (0.015) 0.071*** (0.015) 
UG 20.408*** (6.636) 0.026* (0.014) 0.032** (0.014) 0.023* (0.013) 
TRAFFIC -26.765*** (6.375) -0.054*** (0.019) -0.052*** (0.014) -0.053*** (0.014) 
VIEW2 18.960*** (5.933) 0.051*** (0.016) 0.040*** (0.013) 0.041*** (0.013) 
VIEW3 93.062*** (17.430) 0.164*** (0.033) 0.166*** (0.030) 0.168*** (0.032) 
COND2 20.656*** (5.904) 0.059*** (0.014) 0.056*** (0.013) 0.059*** (0.012) 
COND3 84.650*** (13.679) 0.176*** (0.030) 0.174*** (0.025) 0.177*** (0.025) 
TIMESQ 0.000*** (0.000) 0.000*** (0.000) 0.000*** (0.000)   
DIST_LN -312.78*** (88.648) -0.545** (0.221) -0.579*** (0.192) -0.503*** (0.183) 
SIZESQ 0.000*** (0.000) 0.000*** (0.000) 0.000 (0.000) 0.000*** (0.000) 
CALWELL 170.705*** (55.916) 0.277** (0.140) 0.300** (0.122) 0.249** (0.116) 
MACARTH 107.710*** (36.873) 0.183** (0.091) 0.196** (0.081) 0.167** (0.077) 
SIZE     0.000 (0.000)   
                  
Dep. var. PRICER   PRICERLN   PRICERLN   PRICEDLN   
R2 0.79   0.83   0.83   0.81   
N 427   342   427   427   
a Robust (White) standard errors are in parentheses, *** significance at 99%, ** significance at 95%, * significance at 90% 
 
The estimated implicit price of undergrounding of 2.9% of house value is robust to all 
but one of the model variations presented in Table 6. In the linear model, Model 2, the 
estimated implicit price of undergrounding is around $20,000 which, at approximately 
5% of the median real house price in the sample, is significantly higher than the result 
from Model 1. The other models estimate the implicit price at between 2.3% and 
3.2% of house value. Model 2 has a lower R-squared value than the other models 
suggesting that the semi-log specification explains the data better than the linear 
specification. The underground infrastructure variable is significant at the 95% 
confidence level in all models except Model 5, in which its p-value is 0.07. Model 5 
has the lowest R-squared value of the semi-log models and the residuals show a 
negative relationship with TIME indicating that the Canberra-wide quarterly house 
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price index used to deflate the dependent variable may not be appropriate for the 
specific suburbs selected for this study. 
 
7. Implications for willingness to pay 
Like most hedonic price studies, this study estimates implicit prices using a reduced 
form equation representing the first stage in the full hedonic estimation process 
suggested by Rosen (1974). It is important to recognise that the implicit price 
estimated in this paper reveals limited information about household WTP for 
undergrounding. The implicit price of underground wires, PUG(Z) ≈ 0.029 x P(Z), is 
the WTP of the marginal purchaser of the underground wires attribute in the market. 
Figure 5 shows the relationship between this implicit price and WTP, θUG, of 
households that bought houses with average attribute levels from the sample, Z*. The 
mean real house price in the sample is $426,000, so the implicit price of 
undergrounding for this house type is approximately $12,350. Assuming the supply of 
houses of type Z* with underground wires is proportionate to the supply in the full 
sample, 31% of households with house type Z* exhibit WTP for underground wires of 
more than $12,350. Analysis of households with other house types, Z, would yield 
similar diagrams with the implicit price increasing as Z increases house price and vice 
versa. The supply of houses with underground wires would shift with Z because 
underground wires are weakly correlated with a number of other attributes, including 
size of block and quality of view. 
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Figure 5: Estimated implicit price and WTP 
 X 
% of households with house type Z* 
UG=1 UG=0 
$12,350 
θUG(Z*; u*, y) 
S(Z*) 
0.31 1 
 
 
8. Conclusion 
This study provides information to policy-makers and price regulators considering the 
issue of undergrounding overhead low-voltage electricity distribution and 
telecommunications networks in established residential areas. It is an important first 
step towards quantifying households’ willingness-to-pay for such a project. By 
analysing house sale prices in three ACT suburbs with a mix of underground and 
overhead infrastructure, this study finds that the presence of underground wires 
increases house price by 2.9% holding other house attributes constant. At the median 
real price in the sample of around $404,000, the implicit price of underground wires is 
around $11,700. This result is robust to several sensitivity analyses. Care should be 
taken in relating this value to households’ WTP. This study employs a reduced form 
equation representing a market equilibrium that is a function of both supply and 
demand. Caution should also be exercised when transferring the estimated implicit 
price to suburbs comprising house types that are outside the range included in this 
20 
study. This study confirms that there is a significant positive relationship between 
house prices and underground low-voltage electricity distribution lines. Further 
research could employ a two-stage hedonic estimation or stated preference techniques 
to identify the distribution of households’ willingness-to-pay. 
21 
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Appendix A 
 
Figure 6: Map of Florey 
 
 
Key:   Underground wires 
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 Figure 7: Map of Calwell 
 
 
Key:   Underground wires 
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Key:   Underground wires 
 
Figure 8: Map of Macarthur 
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Appendix B 
 
Table 7: Correlation matrix 
 
  TIME SIZE BED3 BED4 BED5UP GARAGE ENSUITE UG TRAFFIC DIST_LN VIEW2 VIEW3 COND2 COND3 CALWELL MACARTH TIMESQ SIZESQ 
TIME 1.00                                   
SIZE 0.02 1.00                                 
BED3 -0.02 -0.29 1.00                               
BED4 -0.04 0.33 -0.82 1.00                             
BED5UP 0.09 0.18 -0.25 -0.23 1.00                           
GARAGE 0.02 0.35 -0.30 0.32 0.11 1.00                         
ENSUITE -0.05 0.39 -0.55 0.57 0.16 0.48 1.00                       
UG 0.04 -0.25 0.09 -0.14 0.01 -0.14 -0.11 1.00                     
TRAFFIC -0.03 0.10 0.03 0.02 -0.06 0.03 0.04 -0.19 1.00                   
DIST_LN 0.05 0.16 0.01 0.02 0.10 0.03 0.02 -0.12 0.15 1.00                 
VIEW2 0.02 0.17 -0.17 0.16 0.10 0.19 0.20 -0.27 0.17 0.42 1.00               
VIEW3 -0.04 0.23 -0.16 0.09 0.17 0.10 0.17 -0.06 0.03 0.16 -0.20 1.00             
COND2 -0.06 0.23 -0.10 0.16 -0.03 0.21 0.21 -0.19 0.00 -0.06 0.15 -0.05 1.00           
COND3 0.04 0.13 -0.23 0.15 0.22 0.14 0.18 -0.13 -0.01 0.15 0.14 0.26 -0.45 1.00         
CALWELL 0.08 -0.01 0.06 -0.06 0.10 -0.03 -0.06 -0.06 0.04 0.88 0.34 0.10 -0.08 0.09 1.00       
MACARTH -0.08 0.29 -0.12 0.16 -0.01 0.13 0.17 -0.18 0.22 0.01 0.08 0.08 0.10 0.08 -0.47 1.00     
TIMESQ 0.97 0.02 -0.02 -0.06 0.12 0.03 -0.04 0.03 -0.05 0.06 0.01 -0.03 -0.07 0.05 0.09 -0.08 1.00   
SIZESQ 0.03 0.98 -0.29 0.29 0.19 0.31 0.35 -0.19 0.08 0.14 0.12 0.27 0.19 0.11 -0.02 0.27 0.04 1.00 
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